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Surveys for Cosmology

Many new surveys to come online: LSST,WFIRST, EUCLID,...

h/\/hat’s causing the accelerated expansion of the Universe .7]

Cosmological constant?
Dark Energy?

Modifications of General Relativity?




And more

Equivalence Principle (EP)

==p Do all objects fall the same way? @

Initial conditions

== |5 the distribution inrtially Gaussian?

Prediction of simples




Non Gaussianity and Inflation

Scale dependent bias

Equilateral non-Gaussianity




Why study non-Gaussianity?

O = Dg + fR(PE — (Dg)?) . |
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Why study non-Gaussianity?

Sinole field . git Probed by future missions like
Ingle Tield consistency condition SPHEREx, LSST, Euclid, CMB-S4
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Measuring PNG from surveys

< CMB: Bispectrum

o(fNL°) ~ B

< Galaxy surveys: scale-dependent bias




Scale-dependent bias

Single field inflation
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Scale-dependent bias

Multi-field inflation
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Scale-dependent bias

Multi-field inflation

bias




Scale-dependent bias

< Local PNG M(q) = qug(Q)HDQ(Z)
m-=-0
bc(q) = 2 FE2° (bs — 1) 6o M7 (q) ~ ——
T i ¢*T(q)

< Equilateral PNG
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BIaSI ng and PN G with de Putter, Green and Doré arXiv:1612.06366

< Generalized model of bias  McDonald & Roy ‘09, Assassi et al ‘15 m

5h — b55 + bNG (Q)5 + Fnonlocal [v25] + Fnonlinear [5]

[bq? (QR*)2 4 0

Seen in simulations Chan et al 'l 2, Baldauf et al ‘I

< Evolution or PNG?
T(q) ~ 1+ Ti¢> + Tog*
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Equilateral PNG and bias

- marg. over loops - marg. over gradient bias - marg. over all
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Equilateral PNG and bias

[— marg. over loops === marg. over gradient bias === marg. over all
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What Is helping us

Fnonlocal [v25] —} R*_l > kmax

e koq ~ 107 2h/Mpc




Beating cosmic variance

= Single tracer, linear bias
== Double tracer, linear bias

- Single tracer, full bias

Double tracer, full bias
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= Single tracer, linear bias
== Double tracer, linear bias

- Single tracer, full bias
== Double tracer, full bias
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Conclusions

Broken in multi-field inflation, with fxe¢ ~ 1 for spectator fields

Equilateral PNG is degenerate with evolution

Bispectrum more appropriate for PNG beyond local




